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PaGouas mporpamma cocrasiaena Ha ocuoe ®I'OC BO - marucrparypa Mo HarpaBIeHHIO
moarotosku 09.04.01 MupopmaTnka ¥ BBIMHCIHTENbHAS TeXHuka (mpukas MuzobpHAYKH
Poccun o1 19.09.2017 r. Ne 918)

Pabowass mporpamma paccMoTpeHa H omoOpeHa Ha saceqanuy Kadeapbl BIUMCIMTENHLHOM

TEXHHUKH ¥ IPOrpAMMUPOBAHHS .
08.02.2023, mpotoxon Ne 5 M

3aB. kadenpoit : 0.C. Jlorynona
PaGouas nporpamma ono6peHa MeToquuecKkoii komuccueit UDuAC .
10.02.2023 r. mpoToxon Ne 7 . /
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BBIUUCINTENIBHOM TEXHUKU U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

JIMCIMITIMHA TIPEAOCTABISACT MPAKTHYCCKHE 3HAHUS O OOJBIIUX IAHHBIX, aHATUTHKE
JAHHBIX M HHCTPYMEHTaxX 10 pabore ¢ OOJBIIMMH AaHHBIMH. LIeb JAUCHMIUIMHBI COCTOMT B
00y4eHuu 3pPEKTHBHOMY HCIIOIb30BAHHIO OCHOBHBIX METO/IOB aHATUTUKHU OOJIBIINX JTaHHBIX. B
pesyinbrare 00ydeHHs (GOPMHUPYETCS yMEHHE HMCIOJIb30BaTh COBPEMCHHBIE TEXHOJIOTHH H
HHCTPYMEHTAJIBHBIC CpecTBa 1Mo padbote ¢ Oompimmmu ganueiMu (Hadoop, MapReduce, Spark,
NoSQL, s3e1x R 1 1p.).

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucrumuna [udpoeie TexHonorun 00padoTku moTokoBbix Big Data Bxoaut B 4acTb
y4eOHOro 1m1aHa GopMupyeMyro ydacCTHUKaMHU 00pa30oBaTeIbHbIX OTHOIIEHUI 00pa3oBaTeIbHON
IIPOrPaMMBI.

Jns  n3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

WHTennexTyaabHble CUCTEMBbI

MeTo/1b1 ¥ CpelICTBa BBICOKOIPOU3BOAUTEIBLHOTO IPOIPaMMUPOBaHUS

[{udpossie poMBbILLIEHHBIE HH(OPMALIMOHHbBIE CHCTEMBI

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BeinonHenue u 3anura BhITYCKHONW KBaNU()UKALMOHHON paboThI

WudopmMannoHHO-yIPaBIISIOMINE CUCTEMbI TPEATNPUATHIA 1 OpTraHH3aui

MeTopl OITUMHU3ALNN U UX HUPPOBas peain3aius

Oracle Database: mnpoxBuHYTBIE AacHEeKThl MPOrPAMMHPOBaHHsS W HACTPOMKH
IIPOU3BOIUTEILHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHus aucuMIUIMHBL (Monyis) «Lludposbie TexHOnOrMH 00pabOTKH
noTokoBbIX Big Data» o0yuarormiics J0JKeH 001a1aTh CICAYIOIUMHA KOMIICTCHIIUSIMHU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-4 Ob6nanaer cnocOOHOCTBIO K Pa3pabOTKE KOMIIOHEHTOB CHUCTEMbI YIpaBiIeHHMsS Oa3zamMu
JNAHHBIX,  OTJIAAKe  pa3padaTblBaeMOil  CHCTEeMBl  yOpaBleHHs  0Oa3aMH  JaHHBIX,
JOKYMEHTHPOBAaHUIO DPa3pabOTaHHOM cHCTEMBl yNpaBieHUs 0a3aMM JaHHBIX B II€JIOM U €€

KOMIIOHEHTOB U COITPOBOK/ICHUIO CO3/IaHHOM CUCTEMBI YIIPaBJIeHUs 0a3aMU JIaHHBIX

[1K-4.1 Omnpenensier  HEOOXOAMMOCTb  Pa3pabOTKM  KOMIIOHEHTOB  CHCTEMBI
yIipaBJieHHsI 6a3aMU TaHHBIX

I1K-4.2 OneHrBaeT KayecTBO pPa3pabOTKHM KOMIIOHEHTOB CHCTEMBI YIPaBICHHS
0aszaMu JaHHBIX

[IK-9 Bnanenue 3HaHMSIMH ¥ HaBbIKAMHU pPa3paOOTKU TPOEKTHOM JOKYMEHTAIMH TI0
MPOEKTUPOBAHUIO UHTEP(PENCOB, CO3/1aHNI0O METOUK OLIEHKH MUHTEP(eiicoB, KOHIENTYaIbHOMY
MPOEKTUPOBAHUIO MHTEP(PEHCOB U CO3MAHUIO CTPYKTYPHBIX PYKOBOJACTB IO MPOEKTUPOBAHUIO
naTepdelicon

I1K-9.1 OneHuBaeT KavecTBO TPOCKTUPOBAHUS U Ppa3pabOTKH  CIOXKHBIX
HHTEPGEHCOB MPOTPAMMHOT0 00SCTICUCHHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

— caMocTosTenbHast padbora — 129,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHas S s
KOHTaKTHast paboTa E = dopma TeKyIero
=
Pazzen/ Tema 2 (B axaz. yacax) g2 Bux . KOHTpOJIA Kon
> & © | caMOCTOSATENBHOM | YCIIEBAGMOCTH U
JIACIMTUTAHBI N [ ., | koMnereHuM
Q & paboTs MIPOMEKYTOYHOM
1a6. |mpakr. | € &8
Tex. - | TPAKT. | =g aTTeCTaluu
3aH. | 3aH. | O &
1. BBenenue B 0OJbLINE JTaHHBIE.
Meronast MHOTOMEPHOTO
CTaTUCTHYECKOTO  aHaiu3a |
aHaJmM3a HEYHCIIOBOH
uHpOpMaIH
1.1 Ompenenceaue OONBIINX
1. IloaroroBka k
JAHHBIX ¥ TOPUYUHBI  UX
n1ab0paTOpHBIM
TMIOSIBIICHUSI. IIpumepst
. 3aHATUAM
BO3MOXHOCTEH Jyisi Ou3Heca. 1. Becena -
Paznmnume Mex Business 2. Bomoamenne obcyxIeHne
Intelligence nHyBig Data Ha00paTopHbIX 2 Hyﬁie Ka IK-4.1,
g 12 2| 2 26 pa6or - 1POBep IK-4.2,
DakTOpHBII aHaJm3. 3 MHIVBHIYaTbHBIX TK-9.1
JIMCKpUMMHAHTHBIM aHANN3. ) 3aaHuil '
N CamocTosTenpHoe N
Knacrepnsrit aHaJm3. .| 3. YcrHsIit onpoc.
u3ydeHue yueOHon
MmuoromepHoe o
W HAy4YHOH
MIKaINPOBaHHE. Mertoapt
JIUTEPATyPhI
KOHTPOJISI Ka4eCTBa.
HWroro no pazgeny 2 2 26
2. TexHomoruu XpaHEHUS W
00pabOTKH OOJIBIINX JAHHBIX
21
BricokonpounsBoauTenbHble 1. [oaroroBka
BBIYHCIICHUS: 1ab0paTOPHBIM
Pacnipenenennsie 3aHATHUSIM
BBIYHCIICHNS] Ha HECKOJIbKUX 2. BemonHenune 1. becena -
cepBepax, BBIYUCIUTENIbHAS 71a00PaTOPHBIX o0cyxaeHne MK-4.1,
napajurma MapReduce. 1 26,4 pabot 2. ITposepka I1K-4.2,
TIpoext Apache Hadoop wu 3. HAHIUBHAYaIbHBIX IK-9.1
ero okocucrema. Apache CamocTosTenbHOe 3aaHui
Spark m ero KOMIIOHEHTHI. n3ydeHue yueOHol | 3. YcTHsIN onpoc.
Brruncnenus B peansHOM Y HAy9HOH
Bpemenn, Apache Storm, JIUTEPaTyphl
Flink. 2
1. [loaroroBka
na0opaTopHBIM
3aHITHSIM
2.2  MacmtabupoBanue U 1. becena -
MHOTOYPOBHEBOE  XpaHCHUE 2. Bomoamenne o0cyxaeHue
P P n1abopaTopHBIX YA I1K-4.1,
nmanHeix:  Teopema  CAP. 2. ITpoBepka
1 26 pabor I1K-4.2,
ITapapgurma NoSQL. WHAUBUIYaJIbHBIX
3. o IK-9.1
Knaccugpukarms NoSQL 6a3 3ajaHu’
CamocTosTenbHOe o
JTAHHBIX - | 3. Ycraslii onpoc.
u3yucHHe y4eOHOH
U Hay4HOH
JIUTEPaTyphl




1. IToaroroBka

1a60PaTOPHBIM
3aHATHSM
1. Becena -
2.3 Busyanu3anusi JaHHbBIX U 2. BeinonHeHue
oOcyxJieHne
pe3ysbTaToB aHam3a: 11abopaTOPHBIX [K-4.1,
2. ITpoBepka
TexHuku BU3yaJlIU3alluu 25 pabor I1K-4.2,
VHIUBHUIYaIbHBIX
JIaHHEIX, BBEICHNE B SA3BIK R. 3. N I1K-9.1
3amaHul
Busyanu3zanus nanseix B R CamocrosTensHoe N
.| 3. YcrHsIit onpoc.
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATyPbI
HUroro no pazaeny 77,4
3. Ananurtrka B OOJIBIINX JAHHBIX
3.1 KuzHeHHbIIH IUKIT
AQHAIUTHKY JaHHBIX. Pomw,
HEOOXOAUMBIE IS
YCIIETHOTO CO3/1aHus 1. IloaroroBka k
NpoeKTa IO  AHAIUTHKE 1ab0PaTOPHBIM
naHHbIX. CHIOXHBIE METOJBI 3aHATUAM
1. becena -
aHanutuku: Kiaccudukarust 2. Bemmonnenne o6c oHIE
3agauy adaimmsa: lext, Data, 11a00paTOPHBIX 5 HY)I(()I:;e <a I1K-4.1,
Web,  Social  Mining. 26 pagor anﬁmfn a}l)mm TK-4.2,
TIpuMeHeHHEe  MaIIMHHOTO 3. yanm I1K-9.1
3aaHuH
oOydeHHss B  aHaJHUTHKE. CamocTosTebHO N
.| 3. YcrHsrit onpoc.
K-means u C-means U3ydeHHe y4eOHOM
KJIacTepu3anus, U HAY4HOMH
K1acCH(UKALHUSL. JUTEPaTyphI
Jloructuueckass — perpeccus,
aCcCOLMAINH, AITOPUTM
Amnpuopu.
HWroro no pazaeny 26
Hroro 3a cemectp 129,4 320
Hroro mo aucuummHe 129,4 3a4eT C OICHKOU




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunroHHble 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHbBIC HA OpPraHU3alHIo
00pa3oBaTENIbPHOrO Ipolecca M MPEANoJaraloliue MpsMyI0 TPAHCISLUIO 3HAHUM  OT
IPEnoiaBaTess K CTyIeHTY.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

JIaGoparopHas paboTa — opranusanus ya4eOHoH paboThl ¢ peajlbHbIMU MaTepUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJCIISIMHU
peabHbIX OOBEKTOB.

2. TexHonorun npoOJIEMHOT0 O00y4eHHsI — OpraHu3alys 0O0pa30BaTEIbHOIO Ipolecca,
KOTOpas MpeInojaracT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalHi ISl CTUMYJIUPOBAHHS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHUH C UCIOIB30BAHUEM TEXHOJIOI M IPOOIEMHOr0 00y4EHUS:

[IpakTuyeckoe 3aHsATHE B (OpME NpaKTUKymMa — OpraHu3anus ydeOHOH paboTHl,
HalpaBJIeHHAas Ha pPELIeHHE KOMIUICKCHOM Yy4eOHO-IIO3HaBaTEeNIbHOW 3agauu, TpeOyromeil ot
CTY/ICHTA IPUMEHEHHS KaK HayIHO-TEOPETUICCKUX 3HAHU, TaK M IPAKTUICCKUX HABBIKOB.

6 YueOHO-MeTOAUUECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. borpanos, E. [1. MaTENNeKTYyanpHblil aHAIN3 JAHHBIX | IPAKTUKYM JJISI MaTUCTPAHTOB
HaIpaBJICHUS 09.04.03 «[Ipuknannas UH(pOpMaTUKa» npod L [IOAITOTOBKH
«H(DOpMaIOHHBIE CUCTEMBI U TEXHOJIOTHU KOpriopaTiBHOro yrpasieHus» / E. I1. BoraaHos. -
Bounrorpan : ®I'bOY BO Bonrorpanckuii AY, 2019. - 112 c.

2. ®opmaH, JI. MHoro nudp. AHanu3 60onbIIKMX JaHHBIX mpu momortu Excel / ®opman
H.; Tlep. c¢ amrm. CokxonoBoit A. - MockBa :AmenuHa [labm., 2016. - 461 c. ISBN
978-5-9614-5032-3. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/551044 (nara oOpamenus: 30.04.2021).

0) lonotHuTEIBHAS TUTEPaTypa:

1. 3aposa, E. B. Meroasl Data mining B 06paboTke 1 aHaIM3e CTATUCTUYCCKUX JTAHHBIX
(petrenust B R) : monorpadus / E.B. 3apoBa. — Mocksa : UHOPA-M, 2021. — 232 c. : ui. -
ISBN 978-5-16-016814-2. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1240276.

2. CTraTtucTUYeCKHe METO/bl aHainu3a JAaHHbIX . yueOnuk / JL.U. Huopoxkuna, C.B.
ApxeHoBckui, A.A. Pymsra [u nap.] ; mox obOm. ped. A-pa 9KoH. Hayk, mpod. JILU.
Husopoxkunoit. — Mockga : PUOP : UTHOPA-M, 2016. — 333 ¢. — (Bricmiee oOpa3oBanume:
bakanaBpuar). — www.dx.doi.org/10.12737/21064. - ISBN 978-5-369-01612-1. - Tekct :
sanexkTponHbii. - URL: https://znanium.com/catalog/product/556760 (mara oOpareHus:
30.04.2021).

B) MeTtoauyeckue ykazanus:

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

https://new.znanium.com/catalog/product/551044 ®opman, JI. Muoro tudp. Axanus
Oousbiiux AanHbIX npu nomoru Excel / ®opman J1.; Tlep. ¢ anrn. CokosoBoir A. - Mocksa
:Anbnuna [Ta6m., 2016. - 461 c.



IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBust JIMLIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 BeccpouHo
Professional

STATISTICA B.6 |K-139-08 ot 22.12.2008 OECCPOYHO
Anaconda Python |cBoboaHOo pacnpoctpansiemoe I10 0eCccpoUHO

Oracle SQL cBOOOIHO pacmpocTpansiemoe [10 OeccpodHo
Developer

Oracle SQL

Developer Data cB00OOHO pacmpoctpansiemoe 110 0eccpouHo
Modeler

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa

Nudopmannonnas cucrema - EnvHoe OKHO JOCTyma K URL: http://window.edu.ru/
HHOOPMAIIMOHHELIM PECYPCaM
HaIII/IOHaJH)HaFI I/IHq)OpMaIII/IOHHO-aHaJII/ITI/I'-IGCKaSI URL:
cucrema — Poccuiickuii MHAEKC HayYHOTO LIUTUPOBAHUS )
(PVIHII)

9 MaTepuaJibHO-TeXHHYeCKOe 00ecreueHue TUCIIUIIHHBI (MOTYJIs1)

https://elibrary.ru/project_risc.asp

MatepuraiabHO-TEXHUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIIOYAET:

1. JlexumonHas ayautopus ayz. 282. MynbTUMeIUHBIE CPEICTBA XPAaHEHHSI, TIepeIadn U
npecTaBiIeHus HHpopMaum.

2. Kommnbrotepusie kinaccel lLlentpa wuubopmamumonnsix Ttexaonorui ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIBIOTEPHI, OObEIUHEHHBIE B JIOKAIbHBIE CETH C BBIXOJOM B
Internet, ocHaleHHbIE COBPEMEHHBIMU IPOTPAMMHO-METOJUYECKUMH KOMIUIEKCAMHU IS
peleHus 3a1a4 B 006J1acTi MHOOPMATHKH U BEIYUCITUTEbHON TEXHUKH.

3. Ayauropuu sl CaMOCTOSITETIFHON pabOThI: KOMITBIOTEPHBIE KJIACCHI; YNTAILHBIC 3aJTbI
o6ubmmotexu. Bee knaccel YUT u ACY ¢ nepcoHabHBIMU KOMITBIOTEpaMH, BBIX010M B IHTepHeT
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTebHYIO CPElY YHUBEPCUTETA.

4. Aynutopuil A TpyNIOBBIX ¥ MHAWBUAYAIBHBIX KOHCYIbTAIUH, TEKYIIEr0 KOHTPOJIS
U IIPOMEKYTOUHOM artectanuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Ilomemenus i CcaMOCTOATENbHOM paboOThl  OOYYarOIIUXCs, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHHKOM C BO3MOYKHOCTBIO NOJAKIIOYEHHUS K ceTH «/HTepHeT» M Hanuuuem
JIOCTYTIA B AJIEKTPOHHYIO HH(POPMALlMOHHO-00pa3oBaTeNbHyto cpelly oprannzanuu. Knacest YUT
u ACY.

6. Ilomemenus A XpaHeHUs M MPOPUIAKTUYECKOTO OOCITYKUBaHHUS Y4eOHOro
obopynoBanus. LleHTp HHDOPMAITMOHHBIX TEXHOJIOTHIA — ay. 372.



[Tpunoxenue 1

Y4eOHO-MeTOANYECKOE 00ecTiedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

JlabopaTopnasi pabora

BBIEOP IIPEJIMETHOM OBJIACTH

[TocraBnenHas mepea oOydarOIIMMHUCA 3ajadya HE MPUBS3aHA K KaKOH-INOO KOHKpETHOH
npeaMmetHoi  obnmactu. IlpeamonaraeTcst OTOWTM OT TPHUHUUIA BBIIOJIHEHUS 3apaHee
MOCTABJICHHBIX U YETKO C(HOPMYIMPOBAHHBIX 3aJad, 4YTOOBI MPEIOCTABUTH HCIIOJIHUTEIIO
rHOKOCTh U BO3MOXXHOCTH TBOPYECKOT'O MOIX0/1a BEINMOIHEHHs. Takum 00pa3zom, oOydaromemycs
MPEIOCTABIISETCS BO3MOXHOCTh CAMOCTOATEIHHOTO BHIOOpAa MHTEPECYIOLIEH ero MpUKIagHON
obnacTu, HaJl KOTOPOH B paMKax Kypca OymeT mpoBoauThcs padota. Ecim sxe oOygaromieiicst He
UMEET CBOMX COOCTBEHHBIX MPEANOUYTEHHI, TO €My MpeaiaraloTcsi Ha BHIOOp IpeaMeTHbIC
00J1aCTH, IEPEUUCIICHHBIE HUXKE:

— «AHanu3 JaHHBIX COIMANBHBIX ceTei». Hampumep, anekrponnsie pecypcsl Vkontakte,
Twitter, Facebook, LinkedIn u np.;

— «Amnanu3 pelHKa BakaHcuiy. Hanpumep, snextponHslii pecypc HeadHunter;

— «Anamms pureMoBy». Hanpumep: nHTEpHET-TIPOSKT «KHHOTIOUCKY;

— «AHanu3 )ypHaia 3anpocoB k caiity Wikipediay;

— «Texunueckuit pagap». Ananu3 uHpopmaiuu ¢ pecypca StackOverFlow;

— «cnonp30Banue CYIIECTBYIONUX PENICHNUN U HAOOpOB JaHHBIX». Hampumep, nadopmarius ¢

pecypca Kaggle (cM. ycioBus BeICTaBIIeHUsI HTOTOBOM OlleHKH ). Hanpumep, «3amada TutaHukay.

[IpuBeTcTBYIOTCS TEMBI U3 CIIEAyIOIINX oOsacteii: «O0pa3oBanuey, «Haykay,
«3npaBooxpanenuey, «MHpopmanmonnsie Texnonorun» (UT) u ap.

Jlns BBIOpaHHOM MpeaMeTHOH obmacT Tpedyercs chopMynupoBath ot 5 10 20 3amad st
IPOBE/ICHUS aHAM3a. 3aja4l MOTYT OBITh OTHECEHBI K CIIEIYIOIINM 00JIacTsIM aHAIN3a: aHAIN3
corranbHbIx ceteit (Social Mining), ananmu3 UuaTtepuer-pecypcos (Web Mining), ananus texcra
(Text Mining), ananu3 ganubix (Data Mining).

1. Vkontakte. [DnexTponnsiit pecypc]. Pexum goctyna: // http://www.vk.com.

2. Twitter. [DnexTpoHHbIH pecypc]. Pexxum noctyna: // http://www.twitter.com.

3. Facebook. [DnekTponnsIii pecype]. Pexxum nocryma: // http://www.facebook.com.

4. LinkedIn. [Dnexkrponnslii pecypc]. Pexxum noctyma: // http://www.linkedin.com.

5. HeadHunter — kauecmsennan 6asa pesiome M 6aKancuil M cOBPEMEHHblE CEPUCHI JUTS
NOUCKa paboThI U MepcoHala. [ IeKTpOoHHBIN pecypc]. Pexxum nocryna: // http://www.hh.ru.

6. KuHOTIOMCK —  pYCCKOSI3BIYHBIA  MHTEPHET-TIPOEKT, MOCBSIIEHHBIN KHHEMarorpady,
[DnexTpoHHBIH pecypc]. Pexum noctryna: // http://www kinopoisk.ru.

7. Wikipedia —  cBoOomnHas  oOmmIeqoCTyrmHAs  MYJAbTHS3BIYHAS  YHHBEpCaabHast
UHTEPHET-3HIUKIIONE N, [DneKkTpoHHBIN pecypc]. Pexum JIOCTYyTIA: /!
http://www.wikipedia.org.

8. StackOverFlow — momynspHas cucrema BONPOCOB M OTBETOB O IPOTPaMMHPOBAHUH,

[DnexTponHsIil pecypc]. Pexxum noctyna: // http://www.stackoverflow.com.
9. Kaggle - aHrmosi3pI4HBIN pecypc, MOCBAIICHHBIM 3ajayaM aHAIW3a W HAayKe O JIaHHBIX,
[DnexTponnsIit pecypc]. Pexxum nocryna: // http://www.kagle.com.



10.  «Twranuk» (anra. TitaniC) — OpUTAHCKUII TpaHCATIAHTUYECKHH Mapoxon. «3amada
Turtanuka» - co3jgaHHe MOJIENH Ul NPEICKa3aHWs BBDKUBIIHMX IMAaCCAXUPOB Mapoxola B
3aBHCHMOCTH OT XapaKTEPUCTHUK ITaCCAKUPA: €ro MOJI, BO3pacT, HOMEP KalOTHI U T. 1.

Knaccugukarus 3aiau aHanmza no o01acTsM npuBeieHa Ha puc. 1.

O6nactu aHanm3a

A M -
AHanm;ﬁ:;aanblx Hanpw:cy:(:s:HeT AHann3 TekcTa AHanus [JaHHbIX
(Social Mining) (Web Mining) (Text Mining) (Data Mining)

B Toxke Bpems 3agaud aHaiM3a MOXKHO KIACCH(PHUIMPOBATH MO THUIY: 3aJa4yd
CTAaTHCTUYECKOTO THIA W 3aJadd HMCCIEHI0BaTeNbcKoro tumna. Kimaccudukaius mpuBeneHa Ha
puc.2.

3agaum aHanusa

y

CTaTUcTUYecKue Mccnepoeatennckune
3aaauu 3a4a4u
v v A4 v
BocnonHeHune
< NMownck owunboK B CocTaBneHue MouckK cKpbITbIX
HefoCTaWen -
NHGOPMaLNK AaHHbIX nporHosa 3aBUCUMOCTEN

CrartucTuueckue 3ajladyd OTHOCATCS K TPAIUIIMOHHOM 00paboTke M3BECTHOro Habopa
JTaHHBIX, 00OBEKTOB M UX aTpUOYTOB AJIS MOMYyYEHUS YUCICHHBIX XapaKTePUCTHK. TpaJulliOHHO
MPHUHITO CYWTATh, YTO CTATUCTHUYECKHE 3a7add OTHOCATCA K KaTErOpHH OW3HEC-aHATUTUKU
(Business Intelligence). O mpu3BaHbl OMOYL OTBETUTH HA BONPOCH:: «Kakue YHCICHHBIC
MOKa3aTe M TOJy4YMIa OTpacib 3a Mponuioe BpeMsa?», «Kak mpaBHIBLHO HACTPOHMTH pabodune
MPOIECChl HA OCHOBE MPOILIBIX, MCTOPUYECKUX JAHHBIX?». MHBIMU ClIOBaMH, pe3yibTaThl
peIIeHUsT CTATUCTHYECKUX 3a7ad IMOMOTAIOT MOHATH, YTO K€ MPOU30IIUIO B MPOILIOM M Kak Ha
OCHOBE ITHX JaHHBIX ONTHUMH3UPOBATH OM3HEC WM MPOU3BOJCTBEHHBIE MPOIECCH U MOTYyYUTh
BBITOJTY, 3a49aCTYI0 3KOHOMUYECKY0. OCOOCHHOCTBIO pealM3aliy 3TOTO TUTIA 33JIa9H SBIISTFOTCS:
0OJBIIIOE KOJIMYECTBO 3amuced, Ooyblioi oO0beM WHGOpMAllMM W peanu3alus alropuTMOB
00paboTKH cpeacTBaMu M (HPEHMBOPKAMHU JIJIST BBICOKOIIPOHM3BOJIUTEIBHBIX U PaCIIPECIICHHBIX
BBIUMCIIEHUM.

UccnenoBatenbckne 3amaun  (Data  Science), B OTIMYHE OT CTaTUCTUYECKHX,
MOJIPa3yMEBAIOT TIOUCK CKPBITHIX 3aBUCUMOCTEH W TATTEPHOB B JaHHBIX, BOCCTAHOBJICHUE
HeJoCTaronel nHpopManuu, MOUCK OMMOOK B JaHHBIX, a TAKXKE COCTABJICHHUE HEKOTOPBIX
nporHo3oB Ha Oyaymee. OCOOEHHOCTHIO JTOrO THUNA 3343y SIBISIETCS HUCIOJIb30BaHUE



VMHHOBAIIMOHHBIX, COBPEMEHHBIX U IPOIPECCUBHBIX METO/OB aHAIM3a, KOTOPbIE B TOM 4YHCIE
MO3BOJISIOT TOCTPOUTH CBOETO PO/A IKCIIEPTHYIO CUCTEMY.

IIpu dopmynupoBanuM 3ajad aHadn3a HEOOXOAMMO, YTOOBI OBUIM MPEICTABICHBI HA
YTBEpXKACHHUE 3aJaud M3 Kaxaoil kareropuu. [IpopaGoTka kaxkIoil 3amaun aHanusa TpeOyer
nposiBieHuss (aHTasuM M COOCTBEHHOW 3aMHTEPECOBAHHOCTH B TOJYYEHMHM OTBETa Ha
MOCTaBJIEHHBINA BOIPOC, IOTOMY YTO UMEHHO JIMYHOCTHAS 3aUHTEPECOBAHHOCTh MOXKET MPUBECTU
K BBICOKOMY Ka4€CTBY BBIIIOJIHEHMSI IPOEKTA.

CrouT npuHATH BO BHUMAaHHE, YTO JaHHBIE, MOJBEPraeMble aHalu3y, MOTYT 00JaaaTh
pSAOM  HENPHUATHBIX  CBOMCTB:  HEMOJHOTA, IPOTUBOPEYUBOCTb, HEKOPPEKTHOCTb U
pa3HOpPOAHOCTh. Ecian He yduThIBaTh BO3MOXKHOCTb HAaJM4YMsi TAaKUX CBOMCTB B JIaHHBIX, TO
pe3yJbTaThl PEIICHUs 3a/ad aHajdu3a MOTYT HAaXOJIUThCA B JPYTrod IUIOCKOCTH OTHOCHUTEIBHO
UCTUHHOTrO pemeHus. s Toro, 4TtoObl pe3yabTaThl pelieHUs 3afady ObUIM KOPPEKTHBIMH,
HE00XO0/IMMO OCYIIECTBIIATH BATHIAIMIO H BEPUPHUKAIHMIO ITOABEPracMOil aHaTN3y WH(OPMAIIHH.
3ayacTyo IPUMEHSIOT CJIEIYIOIINE MOAXOAbI Uil IPOBEPKU JAHHBIX HA KOPPEKTHOCTh: METO/IbI
MAIIMHHOTO 00YyYeHUs], TIOUCK HEYETKUX CBSI3€H M COOTBETCTBUH, M BBISABICHHE OOPAaTHOW CBS3H
MEXly aTpuOyTaMu 00bEKTOB, pe3yabTaTaMH PEIICHUS 3314 U BXOJTHBIX JTaHHBIX.

Ecmu paccmarpuBath npeaMeTHyI0 o0nacte «Bakancun» ¢ web-pecypca «HeadHuntery,
TO B POJM 3aJay aHaiu3a MOTYT BBICTYNATh CJIEAYIONIME MPUBEICHHBbIC CTATUCTHUECKHUE U
MCCIIEI0BATEIbCKUE 3a]JaUH.

Cratuctuyeckue 3aauu:

— aHanu3 HanboJee BOCTPEOOBAaHHBIX HAa PHIHKE HH(POPMAITMOHHBIX TEXHOJIOTHH SI3BIKOB
MIporpaMMHUpPOBaHUS B 3a/IaHHBIC HHTEPBaJIbl BpeMeHH (HaunHas ¢ 2002 mo 2016 rr.);

— OTIpeieNIeHne pactpeie]IeHNs] BaKaHCHH B 00:1acTH HH()OPMAIIMOHHBIX TEXHOJIOTUH 110
pEeruoHam B 3aBUCUMOCTH OT T'0Ja;

— mouckK HauboJee nomyssipHbIX mpodeccuit B Poccuiickoit denepanuu;

— HaxO>KJCHHE 3aBUCHMOCTH 3apILIaThl OT CIICIUAIU3AIINH;

HccnenoBaTennbckue 3agauu:

— MOUCK CKPBITBIX 3aBUCUMOCTEH MEXIy XapaKTepUCTUKaMH paboToaTens u
MPEJCTABICHHBIX BAKaHCHUI;

— IpOrHO3UpoBaHue 3apaboTHOU miaThl B oonactu IT Ha 2030 roa.

Jns npenmerHoi o0nactu «ColuanbHble CETU» B POJIM CTaTUCTMUYECKUX 3a/lad aHaiu3a
MOTYT BBICTYIATh:

— OIpeJeNeHre NEPEeYHs TOPOAOB, U3 KOTOPHIX B By3bl MOCKBBI IPUE3KAIOT IS
HOCTYIUIEHUs1 aOUTYPUEHTBI, B TOM YHUCIIE U 3apyOe)KHBIE;

— HaxOKJEHMsI IEPEUHs CTPAH U TOPOJIOB, B KOTOPBIX PabOTAIOT BHITYCKHUKHU BY30B
MOCKBBI;

— YCTaHOBJICHHE MTapaMEeTPOB KOPPEIIALIUU NOMYISIPHBIX TEM 00CYXK/I€HUN B COLIMAJIbHBIX
CeTSAX C COOBITUSAMU B HOBOCTSIX.

WccnenoBatenbCcKuMu 3a1aduaMu JUTsl COUATBHBIX CETeH MOTYT OBITh:

— MPOTHO3UPOBAHKE KOJUYECTBA IPUEIKUX AOUTYPUEHTOB B BY3bl MOCKBBI;

— MOMCK CKPBITHIX 3aBUCHMOCTEH MEXAY POAHBIM TOPOJAOM aOUTYpUEHTa U MOCKBBI.



JlabGoparopHasi padora

®OPMUPOBAHUE HABOPA JAHHBIX

Bo BpeMms BBITIOTHEHHSI TPOEKTA MOXKET MOTPeO0BaThCsl paboTath ¢ MH(OpMAaIel pa3HOro
Tuna. TpaguLIMOHHO MPUHSATO BBLACIATH YETHIPE TUIA JAHHBIX: CTPYKTYPHUPOBAHHbBIEC JAHHbBIE,
[OJIyCTPYKTYPUPOBAHHBIE IaHHbIE, KBa3UCTPYKTYPUPOBAHHBIE JAHHBIE U HE CTPYKTYPUPOBAaHHbBIE
nannble. Ha puc. 1 nmpuBegena knaccudpukanus uHpopmanuu no tunam. [Ipu stom crtout
OTMETHTb, YTO 00BEM 3aHUMAEMbIX JAHHBIX PACTET C YMEHBUICHUEM HX CTPYKTYPUPOBAHHOCTH.

NHdopmauma

He

n
CTpYKTYpUpOBaHHan ONYCTPYKTYPUPOBaHHaA KBa3uUCTPYKTYpHpPOBaHHS CTpYKTYpPHPOBaHHaS

PocT obbema uHdopmaLmm
Puc. 1. Knaccudukanus nadopmaruu mo Taumy

HcnomHuTeNnb cCaMOCTOSITENIbHO BBIOMPAET THUIl JaHHBIX, C KOTOPBIM B JajbHEIeM Oyaer
paboTtaTh, HO TpeOyeTcs MPUHUMATh BO BHUMAHHUE, YTO MOCKOJBbKY B KypCe€ pacCMaTpHUBaIOTCA
MOAXOABl U TEXHOJIOTHH OOpaOOTKHM MMEHHO OOJBIIOTO 00beMa JaHHBIX, TO JJIsi BHIOpAHHOU
NOPUKIAJAHOM 00NacTH pEeKOMEHAyeTCs HMMETh JJs IpOBeACHUs aHaiau3a He MeHee 2 [0
CTPYKTYPUPOBAaHHBIX WM TOJXYCTPYKTYPUPOBAaHHBIX ITAHHBIX, €CIIM HE HCIIOJIB3YIOTCS METOJbI
aHaJlM3a HECTPYKTYpPUPOBAHHOI'O KOHTEHTAa. B ciydae, eciu MCMONB3YIOTCS METOAbI aHalu3a
HECTPYKTYpPUPOBAHHOTO KOHTEHTAa, TAaKOTO KaK H300pa)KeHUs, ayluo- U BHJIEO3AIUCH, TO
pEeKOMeH1yeMblil MUHUMaNbHBIA 00beM HHpopmanuu - SI'6.

Oco00 CTOUT OTMETUTH, UTO B HEKOTOPBIX CIIyyasix 00ECIEeUUTh YAOBIECTBOPEHUE KPUTEPHS
1o 00beMy JJaHHBIX HEBO3MOXKHO B CBSI3U C MPUPOJHBIMH U TEXHHUYECKUMH OTPAaHUYEHUSMH Ha
KOJIMYECTBO MPEAOCTABISIEMbBIX JAHHBIX HCTOYHUKOM.

BaXHBIM ~ acmeKToOM HCHONb3yeMbIX JJIs aHajiu3a JaHHbIX SBISETCA  IOJIHOTA
aHaIM3UpyeMol BbIOOpKHU. McnomHuTento pekoMeHayeTcs yOeaUThCcsl B TOM, YTO HCXOJHAs
BBIOOpKA JI0CTaTOYHA JUI IPOBEICHUS HCCIEIOBAaHUN M cOOpa CTATUCTUYECKUX JaHHBIX.

B npoekTe He mpenycMOTpeHO MpeocTaBiIeHe FOTOBOr0 Habopa JaHHBIX (aHrL., Data Set)
JUI pelleHus: cOpMYJIHMPOBAaHHBIX 3ajad aHanu3a. Ciymarentro TpeOyeTcs CaMOCTOSTEIbHO
chopMupoBaTh cOOCTBEHHBIN HaboOp JaHHBIX. [Ipu aTOM 3Tan cOopa JaHHBIX SABJISETCS OTHUM U3
CaMbIX TPYIOEMKHUX ATAIOB IIPOEKTA.

[Tomour B ¢dopmupoBaHuM HaOOpa HaHHBIX MOTYT Web-pecypchl, MpeloCTaBISIOIINE
nporpamMHsblii API muis monydenus nngopmaryu B Buae Gopmaron xml, json UM J1r000M APyroMm
dbopmare.

OnnuMm U3 Takux pecypcoB ssisiercs MutepHer-pecypc Head Hunter, npenocrasnstomnuii
uH(popmaIrio Mo padoTomaTeNsiM, BaKaHCUSIM U couckaTensiM. Ha paccmaTtpuBaemom pecypee B
paszziene s pa3paboTUMKOB MPEJCTABICHO KAYECTBEHHOE U JIETAJbHOE OMMCAaHUE TOro, Kak
HCIIOJIb30BaTh porpaMmMHuble nHTepdeiics! (API) cepBucoB 1715 MOTy4YeHHs NaHHBIX, KAKUE TUIIbI
HTTP-3ampocoB HeoOxomumo otnpaBnsate Ha kakue anpeca (URL). C wucnonb3oBanmeM
nporpammHoro unrepderica pecypca Head Hunter moxxno chopmupoBats Habop manabix g0 100
I'6 undopmarmu, kotopslii cogepxut npudiusutensHo 17 000 000 BakaHcuid 32 BpeMEHHOMH



npomexytok ot 2002 roga no 2017 roxa, a takxke uHpopmanuio npudmmuzurensuo o 800 000
KOMIaHUSX. ITOro Habopa JaHHBIX BIIOJIHE JOCTATOYHO JJISI BBIIOJIHEHUS IPOCKTA.

J1ist morcKa Ipyrux pecypcoB, IPEIOCTABIISIONINX TPOrpaMMHbIC UHTEP(DEHChI MOTydeHHs
uH(OpPMaIMK, PEKOMEHIYETCsl UCIIONb30BaTh CEPBUCHI-arperatopbl. Takue CEepBHUCHI OOBIYHO
XpaHAT MepPeYeHb CANTOB, JJIsl KOTOPBIX JAOCTYIHBI MpOrpaMMHbie nHTepdericol. [Ipeamnourenue
CTOMT OTJaBaTh HALMOHAIBHBIM PECYpCaM, HEXKEIH 3apyOeIKHBIM.

OnHuMm u3 TaKUX CEpPBHCOB-arperaTopos SIBIISICTCSI pecypc,
http://www.programmableweb.com wu Web-Scraping - KOMIBIOTEpHAs TEXHOJOTHS,
NI03BOJISIIONIAs M3BIIeKaTh HH(opMmanuio ¢ MHTepHET pecypcos.

Eme omuum crnocobom monydeHuss uH(opmanuu ¢ VHTEpHET pecypcoB sBIseTCS
TEXHOJIOTUH Web-scraping, no3Bossitonre u3 HTML-pa3meTku cTpanui

CalTOB MmoJyd4ath HH(GOPMALUIO B BHIE csV, Xml win apyrux ¢popmaroB. K TexHomorusm
web-scrapping MOXHO OTHecTH: import.io, Jaunt, JSoup u apyrue.

e Import.io. [DaekTponHsbIit pecypc]. Pexxum goctyna: https://www.import.io/
e Jaunt. [DnexTpoHHbIil pecypc]. Pexxum mocryna: http://jaunt-api.com/
e Jsoup. [DnekrponHslii pecype]. Pexxum mocryna: https://jsoup.org/

JlaGopaTopHas padora

APXUTEKTYPA IPOEKTUPYEMOM CUCTEMBI

Pa3pabaTbiBaeMblii IpPOEKT MOApPa3yMEBAET CO3/laHUE [POTPaMMHOIO  pPELICHMUS,
MO3BOJISIOIIEr0 ABTOMAaTHYECKU WIIM I0JIyaBTOMATUYECKU peliaTh CPOpMYJIMPOBaHHBIE 3a7aul
aHamu3a. B ocHOBe pemeHMss MOXKET OBITb 3all0K€HAa OTHOCHTEIBHO IIpOCTas, HO
(GyHKLIMOHATIbHAS U pacIiupsieMasl MOAYJIbHAs CXeMa.

Crour OTMETHTh, YTO TPOTPAMMHOE pEIIeHHEe JOJDKHO o0Najgarb  XOpoulen
IPOM3BOIUTENBLHOCTHIO, THOKMM MacIITaOupoBaHHEM, OBITh pacIlpeeIeHHbIM U rapaHTUPOBATh
HAJIeKHOCTh NEpeJaul JAHHBIX MEX]y y3laMu cucTeMbl. Erie oHOH Ba)XxHOW 0COOEHHOCTHIO
paccMaTpUBaeMON apXMUTEKTYphl SIBISETCS BO3MOXKHOCTh T'MOKOM HAcTpOWKH HMPOBOJUMBIX B
cucreMe aHanutuk. Ha puc.l mpenacraBaeHa  pekoMeHayeMmas — MOJyJIbHas — CXeMa
pa3pabaTbIBa€MOM CUCTEMBI.

Moayne
Moaynb Moaynb Ay Moayns Moaynb
OYUCTKM U
M3BAEeYeHUA npvema 06paboTku p| BM3YanMsaumu
NoAroTOBKM y
JaHHbIX OaHHbIX JaHHbIX
JaHHbIX At mLTaTan

Cuctema XpaHeHKWA
OaHHbIX

(cx)

Puc. 1. MO,Z[yJIBHaSI cxema HpOFpaMMHOﬁ CHUCTCMBbI aHaJIM3a JaHHBIX

[IpencraBiaeHHbl IIA0JIOH apXUTEKTYphl He SBISETCS OO0SA3aTENbHBIM M CTPOTO
3a(pUKCUPOBAHHBIM M MOKET BHJIOM3MEHATHCS B 3aBUCUMOCTH OT BBIOpaHHOM 3a/1ayMl aHAJINU3a U
UCTIOJIb3YeMbIX TEXHOJOIMA U MeToJ0B. TakuM 00pa3oM, 3a UCIOJHUTENIEM MPOEKTa OCTAeTCs
IIPaBO BUJIOM3MEHSAThH CXEMY, BapbHUPOBATh KOJIMUYECTBOM MOAYJIEH U CBA3CH MEXTy MOIYISIMU B
TE€X TpaHMIAX, KOTOpbIE IIO3BOJISIIOT PEIIUTh IIOCTABICHHYIO 3aJady M YIOBJIETBOPUTH
TpeOOBaHUSAM Ha CUCTEMY, IEPEUNCIICHHBIM BBILIE.

Hcnonp3oBanue «Moayisd U3BJICUEHHs JaHHBIX» OCYILECTBIISET MOJyYEHUE JAaHHBIX U3
JIOKaJIbHOT'O, BHEIIHETO WM yJAJE€HHOr0 UCTOYHMKA U Ilepeady ux B cuctemy. Hanpumep, ecin



chopMHUpOBaHHBI HAOOp MAaHHBIX HAXOMUTCS HA JIOKATBHOM JHMCKE, TO paccMaTpUBacMbIi
MOJTYJIb IPOCTO CUYUTHIBAET HH(DOPMAITHIO C JIOKATHHOTO TUCKA U TIEPEAAeT €€ B MOIYJIb IIPHEMA.

Ecnu Habop maHHBIX (HOPMHUPYETCS M3 YAAJCHHOIO MCTOYHHKA, TO MOJYJb H3BJICUCHHS
OCYILECTBIISICT COCAMHEHUE C YAAJCHHBIM MCTOYHHUKOM M M3BIICKAaeT MH()OPMAIMIO U3 HETO 10
cpeacTBaM TpeaocTaBisieMoro APl ymaneHHOro MCTOYHHMKA WM JIF0OOTO MOJICPKUBAEMOIO
NpoTOKOJIa OOMeHa JaHHBIMHA. CTOMT OTMETHUTh, YTO MOAYJb HM3BJICUCHHS JaHHBIX oOJamaer
PSIOM  XapaKTePUCTUK, TaKWX Kak CKOPOCTh M3BJICUCHHUS W CKOPOCTh Iepenadd. B
pa3pabaTbiBaeMOi CUCTEME Ul TPOBEICHHS] HArPY304YHOTO TECTUPOBAHHS UTOTOBOH CHCTEMBI
CJICAYET MPEIyCMOTPETh BO3MOKHOCTh BapbUPOBAHUS ITEPEUNCICHHBIX TApaMETPOB.

[TockonbKy mpearnoiaraercsi, YTo MPOCKTUPyeMasi CUCTeMa JIOJDKHA padoTaTh ¢ OOJBIIHM
00bEMOM JITaHHBIX U CUCTEMa, B TCOPUH, JJOJDKHA 00ECIICUNBATH BBICOKOCKOPOCTHOM U HAJIC)KHBIN
BXOJIHOM TMOTOK JaHHBIX, TO «MOJIYyJb MpHEMa JaHHBIX» JOJDKCH TapaHTUPOBATh IOJYYCHUE
UH(POPMAIMOHHBIX MTAKETOB OT «MOYJISI M3BJICUCHHS», MX JOCTABKY B CHCTEMY XPaHCHHUS TaHHBIX
(CX]I) 1 oTCYTCTBHE TIOTEPSHHBIX MAKETOB. J[JIs yTOBIETBOPEHUSI 3TOMY TPEOOBAHHUIO BO3MOXKHO
UCIIOJIb30BaHUE OpOKEpPOB cOOOIIEHU B MOJylie mpuema naHHbiX. K Takum Opokepam
coobmenuii otHocsaTess RabbitMQ, Kafka u npyrue cucremsl, yIOBIETBOPSIOUINE MPOTOKOIY
AMQP.

RabbitMQ. [Dnextponnsiii pecypc]. Pesxum gocryma: https://www.rabbitmg.com/

Apache Kafka. [Qnexrponnsiii pecypc]. Pexxum nocryna: http://kafka.apache.org/

AMQP - Advanced Message Queuing Protocol. [DnekTponuslit pecype]. Pexxum moctyma:
http://www.amqp.org/

«MoJlylb OYMCTKH W TOJATOTOBKHM JAaHHBIX» OTBEUACT 3a OYMCTKY CBIPBIX JIaHHBIX,
MOCTYIUBIIMX OT MOJIY/IS IpUEMa, UX MOMCIICHHE B XPAHWIUIIE MMPH HEOOXOAMMOCTH, WU, B
cirydae 00pabOTKH B peXKHME peallbHOTO BPEMEHH, X Tepeiady HEMOCPEICTBEHHO 00pabOTUHKY.

3ayacTyi0 TPH MOJIYJsl B COBOKYITHOCTH: HM3BJICUYCHHE, NMPHEM M OYUCTKA, (HOPMHPYIOT
nporiecc, wu3BecTHbli kKak ETL-mpomecc. CymiecTByer OrpOMHOE  YHCIO  T'OTOBBIX
HHCTPYMEHTAJBHBIX CPEJICTB, KOTOPBIC MOMACPKMBAIOT MaHHBIH mporecc. Hanpumep: Talend
Open Studio, Data Science Studio, GeoKettle u ap. ITpu BbITONHEHUH MTPOEKTA 11E€7€CO0OPA3HO
UCTONB30BaTh TOTOBbIe ETL-MHCTpYMEHTBHI Ul pealn3alidd IOCTaBJIEHHBIX 3amad. Ho
0053aTEIIbHBIM SIBJIICTCSI  YCIIOBUE COXpaHEHHs] CPOPMYJIUPOBAHHBIX CBOWCTB CHUCTEMBI TI0
POM3BOIUTEILHOCTH, MAaCIITAOUPYEMOCTH U HaIC)KHOCTH.

«Mojyns 00pabOTKU JAHHBIX» B 3aBUCHMOCTH OT CIICHAPUS HCIIOJIb30BAHHUS CHCTEMBI
MOJIy9aeT JaHHbIC U3 « X paHHIIUINAy» I HEMOCPEACTBEHHO C MOYJIsl OYMCTKH M TOArOTOBKU. OH
CONCPKUT OCHOBHYIO JIOTUKY OOpaOOTKM JaHHBIX C  KCIOJIb30BaHHEM, HaIlpuMep
(http://spark.apache.org/) u MeTOAOB MAIIMHHOTO OOYYEHUS.

[Tocie 06paboOTKH JaHHBIC IEPEIAIOTCS Ha «MOJTYJIb BU3YAIIU3aIlUH PE3YJIbTaTOBY, KOTOPBIH
OCYIIECTBIIIET OTOOpaKEHUE PE3yabTaTOB 0OPAaOOTKU B BH/C JUArpaMM, rpaduKoB HIIH MOXKET
Jla’Ke HAHOCHTh 0COOBIC OTMETKH Ha MHTEPAKTHUBHYIO KapTy.

[TpOeKT 1Mo aHAIMTHKE JAaHHBIX MMPEAIoJaracT He IHHEHHOE BHIMOJIHEHHE, & HTEPAIIHOHHYIO
paboTy, TO €CTh Ha KaXJOM JTalle MOTY OBITh BBISBJICHBI HEJOYETHI, MCIPABICHHE KOTOPHIX
TpeOyeT BO3BpAIlleHUs K HpeAblAyineMy 3Tamy. Hampumep, Ha sTame peanu3aiiiy aaroputMma
aHaJM3a B MOJyJie 00pabOTKH MOXET CTaTh OYCBHIHBIM, YTO MCIIOJIb3yeMasi MOJICIb JaHHBIX HE
JIOCTaTOYHO TMOJTHA (2 UMEHHO, TpeOyeTcs J00aBIeHUE OTHOTO WM HECKOJIBKUX HOBBIX ToJei). B
CBSI3U C OTHM TPeOyeTCs] BHECTH U3MEHEHHS B «MOJYJIb OYMCTKH M MOJTOTOBKH JAHHBIX» WJIH
JakKe B «MOAY/Ibh HW3BICUEHHUS JTaHHBIX». Mcxoms u3 3TOro, 0co0O0 BaKHBIM SBISCTCS
NPOIYMBIBAHHE apXUTEKTYPhl MOJYJICH C 3a/Ie]IOM Ha Oyyiliee paclIupeHne, COPOBOKIACHUE U
noiepkky. Erte oiHOM Mpu4nHOM 00paTHTh BHUMAHKHE Ha BO3MOKHOCTh PACIIHPEHUS CHCTEMBI
SIBIISICTCST  HEOOXOJMMOCTh TPOBEACHUS HECKOJbKUX HTEPaluil ¥ pa3pabOTKH pa3IMyHBIX
QJITOPUTMOB BBIYHCIICHUH JIJIS IOMCKA CKPBITHIX 3aBUCUMOCTEI M TPOTHO3UPOBAHHS.

COBOKYITHOE HCIIOJIb30BAaHHE IMPEICTABICHHBIX MOJYJCH MMO3BOJIET M3YYHTh BCE 3TaIlbl
JKU3HCHHOTO [HKJIA MPOEKTa 10 aHAJUTHKE, HauWHas C dTama coopa HHPOPMAIIUH, 3aKaHIHBasI
ATAINOM MPEICTABICHHS PE3YyJIbTATOB U BHEAPCHUS TOTOBOTO MPOIYKTA.



[Tpunoxenue 2

OueHoYHBIE CpeICTBA 1/ NPOBe/IeHUsI IPOMEKYTOUHOI aTTecTaluu

a) HnannpyeMble pe3yJdbTaThbl 06y‘leHHﬂ H OLICHOYHBIC CPpEACTBA IJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Kon unaukaropa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIHN

O1eHOYHEIE Cpe€acTBa

[TK-4: Obnagaer ciocoOHOCTHIO K pa3paboTKe KOMIIOHEHTOB CHCTEMBI YIIPaBIeHUS 0a3aMu TaHHBIX, OTJIAJIKE Pa3padaThIBAEMON CHCTEMBI YIIPABIICHU S
0a3aMu JaHHBIX, TOKYMEHTHPOBAHUIO pa3pab0TaHHOW CHCTEMBI yIIpaBlIeHHs 0a3aMH JaHHBIX B IEJIOM U €€ KOMIIOHCHTOB M COIIPOBOXKICHHUIO CO3aHHON
CHUCTCMBI YITPABJICHUA 0aszaMu JaHHBIX

[IK-4.1

Ormpenensier HEOOXOIMMOCTD Pa3padOTKH
KOMITOHCHTOB CUCTCMbI YIIPABJICHUS 0azaMu
TaHHBIX

Hepequb meopemu4yecKkux 6onpocoe

1. OcHOBHBIE HaNpaBICHUS Pa3BUTHUSI METOI0B OOPaOOTKHU U XpaHEHHUS
JAaHHBIX.

2. Volume.

3. 3akoH Mypa.

4. Velocity. Variety.

5. dpeitmBopk Hadoop.

6. [IpoGiiema XpaHEeHUS! HECTPYKTYPUPOBAHHBIX JIaHHBIX.
7. IlpoGiiema peobpazoBaHus JaHHBIX.

8. CeMaHTHYECKHE aHATN3ATOPBI.

9. Camoo0yuaromiecsi aBTOMATHI.

10. Oracle Big Data Preparation.



http://ru.datasides.com/big-data-analytic-tools/#Oracle_Big_Data_Preparation

Kon nnaukaropa

NHnukaTop AOCTHIKEHUS KOMITCTCHITNHI

OueHoYHbIE CPEACTBA

11. Ananuruka Big Data — peanuu u nepcriekTuBbl B Poccun u Mupe.
12. Data Mining.

13. KpayacopcuHr.

14.CMmelieHre 1 MHTETpanusl TaHHBIX.

15. Bassl nannbix 1 Big Data.

16. MamunaHoe o0yueHue.

[IK-4.1

[1K-4.2: OueHuBaeT KauecTBO pa3padoTKu
KOMITOHCHTOB CUCTEMBI YIIPaBJICHUS 0a3aMu
JTAHHBIX

IIpaxmuueckue 3a0anus

Hadoop umeeT Bbicokuii ypoBeHb HcIONb30BaHus B [T-koMIaHusX, JaHHAS
TEXHOJIOTHSI HAUMHAET BCE IINPE BHEAPSTHCSA B Pa3INYHBIX CEKTOPAX PaHKa,
BKJIKOYasi IPOU3BOACTBO, IPABUTEILCTBEHHBIC YUPEXKIACHUS, YUPEIKIACHUS
31paBooxpaHeHusi. Heo6X0a1MO BBINOIHUTE CIIEIYIOIINE 3aJaUHn:

— BBISIBUTH NpeUMyILecTBa U HeoctaTku Hadoop;

— IpoaHaIM3UPOBaTh CTPYKTYPY M OCHOBHBIE 3Tarbl BHeApeHus: Hadoop;

— HCCIIEIOBATh OCHOBHBIC HeoctaTku Hadoop.

3aoanus na pewenue 3a0a4 u3 nPogheccUuoHaIbHOU 001ACMU, KOMNIEKCHbLe
3a0aHUs

[Tposectn ananu3 knacrepa MongoDB :
— IpoaHaJIM3UpPOBaTh BO3MOXHOCTH, pefocrasisiemsie MongoDB;
— IPOAHAIIM3UPOBATH ATAIlbl pa3BepThIBAHUS KiacTtepa MongoDB;
— MpoaHaJIM3UpOBaTh CTPYKTYpY Kiactepa MongoDB.

[Iposectu ananuz MongoDB ¢ Touku 3penust 3aMeHbl TPagUIIMOHHBIX



http://ru.datasides.com/big-data-analytic-tools/#i-2

Kon nnaukaropa

NHnukaTop AOCTHIKEHUS KOMITCTCHITNHI

O1ieHOYHBIE CpENICTBA

XPaHWJIHII JaHHBIX.

Tecmul

1. Yro sBisieTcss oTIMYUTEIbHON 0cobeHHOCThIO NOSQI?
a) BeprukanpHas MacitabupyeMocThb

0) Cioxusiii API

B) HepeasiumoHHOCTH

r) XKecTko 3aaHHasi cxema JIaHHbIX

2. OcuoBnas uges NoSQL B/1

a) JlocTnyb JTHHEHHOH MacIITA0UPYEeMOCTH NPH 00/IbIIOM YHCIe
y3JIOB BEPHO

6) Hoctuub OoJbLIeH CKOPOCTH pabOThI
B) YBenuuenue BMectumoctu bJ[

r) O6neruenue padbotsl ¢ bJ]

3. Yro u3 NEPCUUCIICHHOI'O OTHOCUTCA K KOHCHHO-COIIaCOBAHHBIM
xpanunuiiam (Eventually Consistent)?

a) Google BigTable




Kon nnaukaropa Nuaukatop JOCTHKEHUS] KOMIIETCHIIUN OueHoYHbIE CPEACTBA

6) CouchDB
B) MongoDB

r) Cassandra

[1K-9: Bnanenue 3HaHUSMHU M HaBBIKAMU Pa3pabOTKH MPOEKTHOW JOKYMEHTAIMH M0 MPOSKTUPOBAHNIO HHTEP(EICOB, CO3AAHNIO0 METOAMUK OILICHKH
UHTEP(PENcoB, KOHLENTYaAIbHOMY IPOEKTUPOBAHUIO MHTEP(ENCOB U CO3AAHUIO CTPYKTYPHBIX PYKOBOJICTB 110 IPOEKTHPOBAHUIO HHTEP(EICOB

IK-9.1 OrneHuBaeT Ka4eCTBO MPOEKTUPOBAHUS U Ilepeuenvb meopemuyeckux 60npocos

pa3paboTKH CIIOXKHBIX UHTEpPECOB .
1. UckyccTBEeHHBIE HEHPOHHBIE CETH.

MPOrPaMMHOTO 00eCIICUCHUS
2. Pacno3HaBanue o0pa3oB.

3. IlporHo3Has aHAJIUTHKA.

4. IMuTanimoHHOE MOJICITMPOBAHUE.

5. IlpocTpaHCTBEHHBIN aHAIINS.

6. CTaTUCTUYECKUI aHATH3.

7. Busyanu3zanus aHaIUTUYECKUX JTAHHBIX.
8. SIzeiku mas Big Data.

9. dpeitmBopku st Big Data

10. Big data: mpumeHeH#E U BO3MOXHOCTH.

11. Pemenus Ha ocHoBe Big data.

12. PeiHok Big data B Poccun.




Kon nnaukaropa

NHnukaTop AOCTHIKEHUS KOMITCTCHITNHI

OueHoYHbIE CPEACTBA

Ipaxmuueckue 3a0anus

1. O3HaKOMBTECh C JIOCTYIMHBIMH CIIOcOOaMu 00pabOTKU JaHHBIX. Jljis
MPEIJIOKEHHBIX TPENOIaBaTeIeM JaHHBIX BBINOJHUTE KOHCOJIHIAIHUIO,
TpaHchOpMAITUIO, BU3YaJIN3aIUIO JAHHBIX.

2. BrImomHUTE TOCTPOCHNE ACCOIMATUBHBIX MPABUII IS TPEITI0KEHHBIX
MpernoaaBaTesieM JaHHBIX, WCIONB3YS pa3U4YHbIC MapaMeTpbl IMOCTPOCHHS
accolMaTUBHBIX MpaBwil. CpaBHUTE MOJy4YEHHbIE pe3ynabTaThl. Onummure 4-5
ACCOIMATUBHBIX MPABUJI, OTYYCHHBIX B XOJI€ BHIMIOJTHEHUS PAOOTHI.

3. Hcnonb3yst MEXaHHU3M KJIaCTEpHU3AIMH PEATM30BAHHBIN HA aJITOPUTME
K-means, OCHOBBIBasICh Ha JAHHBIX MPEIIO0KEHHBIX IPENOJaBaTeIeM, PEIIUTE
3aady pacrpelneCHusl JaHHBIX Ha KIACTePhl W BBISIBICHUS CKPBITHIX

3aKOHOMEPHOCTEH. [Tpoananu3upyiite TIOJTYYHMBIIYFOCSI KapTHHY
pacrpeeneHus..
4, [TocTpoiiTe MPOrHO3 Ui MPEUIOKEHHBIX TPEIOoIaBaTeieM JaHHBIX C

MOMOIIBIO JIMHEMHON perpeccun. [IpoaHanu3upyilTe MOCTPOEHHYIO C
IIOMOIIBIO JIMHEWHOM pEerpeccuy MOAEIb IPOrHO3a.

o. [TocTpoiite kaptel KoxOHEHa uisi MPEIJIOKEHHBIX MPENofaBaTeIeM
naHHblx.  [IpoaHanmmsupyiite  pesynbrarel.  Mcnomb3ys — pasinyHble
otoOpaxeHnus kapTbl KoxoHnena, nocrpoiite 3-4 npasuia.

6. ITocTpoiite nepeBO pelleHHs i NPEIJIOKEHHBIX IPErnofaBaTeIeM
naHHblX. [lompoOyiiTe uCHOAB30BaTh pazIUYHbIE 3HAUEHUS I[apaMEeTPOB
o0y4yeHMs JiepeBa pelIeHuss U CpaBHHUTE IOJIyueHHbIE JiepeBbsi. BeiBenute 5
MpaBWJI U3 MOCTPOEHHOTO JiepeBa pemieHuil. [Ipusenure 4-5 npumepos, amns
KOTOPBIX MOKHO HCIIOJIb30BaTh METOJT 00pabOTKH J1€PEBO pEIICHUH.

3aoanus na pewenue 3a0a4 u3z npogeccuoHanbHoU 001acmu, KOMNieKCHble

3a0aHus
AHanmu3 npuMeHeHHUs
1. Big data B 6ankax.

2. Big data B OusHece.




Kon nnaukaropa

NHnukaTop AOCTHIKEHUS KOMITCTCHITNHI

O1ieHOYHBIE CpENICTBA

3. Big data B mapkeTuHre.
4. Big data B mpOMBIIITIEHHOCTH

Tecmut
1. Kakas kommanus co3nania texHosoruo MapReduce?

a) Google

0) Yahoo

B) EMC

r) Oracle

2. UYro o3nauaet trepmuH «Big Data» B mHGOpMaIIMOHHBIX TEXHOIOTHSIX?
a) KommekcHbiit HaOOp METOIOB [Tt co3/1aHus GaityioB 60IbIIOro 00BEMa

6) KomnuiekcHbIii Ha0op MeT010B 00Pa0OTKH CTPYKTYPUPOBAHHBIX H
HECTPYKTYPHPOBAHHBIX JAHHBIX K0JIOCCATBHBIX 00bEeMOB

B) Daiinbl ¢ OOJIBITUM KOJTUYECTBOM JIAHHBIX

r) HpeI[CTaBJ'IeHI/IC BPEMCHU, IHA, MECsLla U I'ola B KaUCCTBC 3HAYCHUA
KOJIMYCCTBA MUJIJIMCCKYH/I, ITPOMICANINX C HaAYaJIa HaIeu 9pbI

3. JlaHHbIE UMEIOIIKE ONpPEeACIEHHBINA TUI, POpMAT U CTPYKTYPY
(Hanmpumep: TpaH3ak1iMOHHBIEC TaHHBIE) SIBISIOTCS
a) CTpyKTYpMPOBAHHBIMHU

6) [TonycTpyKTypUpOBaHHBIMU




Kon nnaukaropa

NHnukaTop AOCTHIKEHUS KOMITCTCHITNHI

O1ieHOYHBIE CpENICTBA

B) KBa3ucTpykTypupoBaHHBIMU

r) HectpyktypupoBanHbIMU




0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIIUM, IOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

ITpomMexyTouHas arrecTanus 10 JUCLMILIMHE BKIIIOYAET TEOPETUUECKHUE BOIIPOCHI, O3BOJIAIOIINE
OLICHUTH YPOBEHb YCBOCHHS 00YUaIOIIMMUCS 3HAHUM, M TPAKTUYECKHE 3aJaHNs, BBIABIISIONINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUH U BIIAICHUI, TPOBOIUTCS B (hOpME 3aueTa C OLIEHKO.

IToxka3aTe/iu U KPUTEPUHU OLlEHMBAHUSL:

— Ha OLEHKY «OTJMYHO» (5 0aiioB) — 00y4yarouIuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuaina, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHusl, CBOOOTHO ONIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUSIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMIA: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPU aHATUTHYECKUX ONIEPAIIUsX, IEPEHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — 00y4yarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0J1¢ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTYCKAIOTCS
OIIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUIC
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPHU ONICPUPOBAHNHN 3HAHUAMU U YMCHUAMMU IIPU UX
MEPCHOCE HAa HOBBIC CUTYAallNH.

— Ha OILIEHKY «HEeYy/0BJIETBOPUTEIbHO» (2 Oayiia) — 00yJaroIuics IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKU PEIIEHUS POCTHIX 3a/1ad.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEACHUS U 00BsICHEHNS HHPOPMAIIUU, HE MOXKET IMOKa3aTh WHTEICKTyaTbHbIE
HAaBBIKM PELIEHUs MTPOCTHIX 3a7ad.



